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(54) Planetary gear device for reducing speed of an output shaft of a motor 


(57) A planetary gear device indudes a bearing 
member (60) mounted on an inner coupling ann ular wall 
surface (3531) of a planet carrier (30) to support rotat- 
ably a force transmitting member (50) relative to the 
planet carrier (30) in an accommodating chamber of a 
mounting frame (1 0) . A sun wheel member (51 ) of the 
force transmitting member (50) meshes with a plurality 


of planet wheel members (40) which mesh in turn with 
an Inner annular toothed portion (11) of the mounting 
frame (10) so as to reduce speed of an output shaft of 
a motor that is coupled with a tubular coupling portion 
(522) of the force transmitting member (50). With such 
an arrangement, accurate alignment of the sun wheel 
member (51) with the planet carrier (30) can be main- 
tained. 
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Description 

[0001] This invention relates to a planetary gear de- 
vice, more particularly to a planetary gear device for re- 
ducing speed of an output shaft of a motor. 
[0002] Referring to Fig. 1, a conventional planetary 
gear device Is shown to include a mounting frame 2, and 
an adapter frame 3 which is secured to the mounting 
frame 2. A planet carrier 4 includes an output shaft 404 
which is rotatably mounted in the mounting frame 2 via 
a first bearing member 401 and which extends outward- 
ly to transmit rotary movement of reduced speed to a 
load, and a carrying frame member 405 which is sur- 
rounded by an inner annular toothed portion 201 of the 
mounting frame 2 and which is rotatably mounted In the 
mounting frame 2 via a second bearing member 402. A 
plurality of planet wheel members 406 are rotatably 
mounted on the carrying frame member 405, and mesh 
with the Inner annular tooth portion 201 . A force trans- 
mitting member 5 includes a sun wheel member 501 
which meshes with the planet wheel members 406, and 
a coupling tubular member 602 with an outer circumfer- 
ential wail surface which confronts an inner peripheral 
wail surface of the adapter frame 3 to couple with and 
to be driven by an output shaft (not shown) of a motor. 
A third bearing member 6 includes outer and inner an- 
nular races 601 ,602, and is interposed between the in- 
ner peripheral wall surface and the coupling tubular 
member 502 to rotatably support the coupling tubular 
member 502 relative to the adapter frame 3. A pair of 
oil seal members 403,603 are disposed to confine a lu- 
bricating oil passage for the bearing members 
401 ,402,6, the inner annular tooth portion 201 , planet 
wheel members 406 and the sun wheel member 501 . 
However, misalignment of the sun wheel member 501 
with the planet carrier 4 easily results after assembly of 
the mounting and adapter frames 2,3, and will arise 
large noise and vibration between the sun wheel mem- 
ber 501 and the planet wheel members 406 during the 
force transmitting operation. 

[0003] To solve the above problem, referring to Fig. 2, 
another conventional planetary gear device, such as 
that disclosed In U.S. Patent No. 5,687,480, is shown to 
Include a deformable O-ring 30V disposed between an 
inner peripheral wall surface of an adapter frame 3' and 
a bearing member 6'. As such, a tolerance connection 
is maintained between a sun wheel member 5' and a 
mounting frame 2' for accurate meshing between the 
sun wheel member 5* and planet wheel members 406*. 
However, the misalignment of the sun wheel member 5' 
with a planet carrier (not shown) can still occur due to 
fatigue and wearing of the O-ring 301 1 after a long-term 
use. 

[0004] The object of the present invention is to provide 
a planetary gear device which can overcome the afore- 
said drawbacks of the prior art. 
[0005] According to this invention, the planetary gear 
device includes a mounting frame with an inner annular 


wall surface which surrounds a first axis and which ex- 
tends in an axial direction parallel to the first axis to con- 
fine an accommodation chamber. The Inner annular wall 
surface includes proximate and distal annular segments 

s opposite to each other in the axial direction, and an in- 
termediate annular segment which is interposed there- 
between and which has an inner annular toothed por- 
tion. A planet carrier includes an output shaft which is 
rotatably mounted on the distal annular segment about 

10 the first axis via a first bearing member and which ex- 
tends outwardly of the accommodation chamber so as 
to be adapted to transmit rotary movement of reduced 
speed to a load, and a carrying frame member with 
mounting and coupling frame portions. The mounting 

15 frame portion extends from the output shaft in the axial 
direction, and is surrounded by the inner annular 
toothed portion. The coupling frame portion extends 
from the mounting frame portion in the axial direction, 
and has inner and outer coupling annular wall surfaces 

20 opposite to each other in a radial direction relative to the 
axial direction. The outer coupling annular wall surface 
is rotatably mounted on the proximate annular segment 
via a second bearing member. A plurality of planet wh eel 
members are angularly displaced from one another, and 

25 are rotatably mounted on the mounting frame portion 
about a plurality of second axes which are parallel to the 
first axis such that each of the planet wheel members 
meshes with the inner annular toothed portion. A force 
transmitting member Includes a sun wheel member 

30 which extends along the first axis and which meshes 
with the planet wheel members, and a coupling tubular 
member with a circumferential mounting portion and a 
tubular coupling portion. The circumferential mounting 
portion extends from the sun wheel member in the axial 

35 direction, and has an outer circumferential wall surface 
which confronts and which is rotatably mounted on the 
inner coupling annular wall surface via a third bearing 
member. The tubular coupling portion extends from the 
circumferential mounting portion in the axial direction 

40 and outwardly of the coupling frame portion so as to be 
adapted to couple with and be driven by an output shaft 
of a motor. 

[0006] Other features and advantages of the present 
invention will become apparent in the following detailed 
45 description of the preferred embodiment of the Inven- 
tion, with reference to the accompanying drawings, in 
which: 

Fig. 1 is a sectional view of a conventional planetary 

so gear device; 

Fig. 2 Is a fragmentary partly sectional view of an- 
other conventional planetary gear device; 
Fig. 3 is a sectional view of a preferred embodiment 
of a planetary gear device according to this inven- 

55 tlon; and 

Fig. 4 is an exploded perspective view of the pre- 
ferred embodiment with mounting and adapter 
frames thereof omitted for the sake of clarity. 
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[0007] Referring to Figs. 3 and 4, the preferred em- 
bodiment of the planetary gear device according to the 
present invention is adapted for reducing a speed of an 
output shaft (not shown) of a motor, and is shown to 
comprise a frame assembly 100, a planet carrier 30, a 
plurality of planet wheel members 40, a first bearing 
member 31 , a second bearing member 32, a force trans- 
mitting member 50, and a third bearing member 60. 
[0008] The frame assembly 1 00 includes a mounting 
frame 1 0 and an adapter frame 20. The mounting frame 
10 has an inner annular wall surface 101 which sur- 
rounds a first axis and which extends in an axial direction 
parallel to the first axis to confine an accommodation 
chamber. The inner annular wall surface 101 includes 
proximate and distal annular segments 102,103 oppo- 
site to each other in the axial direction, and an interme- 
diate annular segment which is interposed therebe- 
tween. The intermediate annular segment has an inner 
annular toothed portion 11 which is disposed thereon 
and which surrounds the first axis. The mounting frame 
10 further has a surrounding connecting end wall sur- 
face 104 which is disposed transverse to the inner an- 
nular wall surface 101 and proximate to the proximate 
annular segment 102. The adapter frame 20 has a sur- 
rounding abutting end wall surface 201 which is config- 
ured to mate with and which abuts against the surround- 
ing connecting end wail surface 104, and an inner pe- 
ripheral wall surface 202. The inner peripheral wall sur- 
face Includes a first annular segment 203 which extends 
from the surrounding abutting end wall surface 201 in 
the axial direction and away from the mounting frame 
1 0 and which surrounds the first axis, and a second an- 
nular segment 204 which extends from the first annular 
segment 203 in the axial direction. An annular seat 
member 205 is disposed to extend in radial directions 
relative to the axial direction between the first and sec- 
ond annular segments 203,204 to form a shoulder por- 
tion. 

[0009] The planet carrier 30 includes an output shaft 
34 and a carrying frame member 35. The output shaft 
34 is rotatably mounted on the distal annular segment 
103 about the first axis via the first bearing member 31 
that is interposed therebetween, and extends outwardly 
of the accommodation chamber of the mounting frame 
10 so as to be adapted to transmit rotary movement of 
a reduced speed to a load (not shown) . An oil seal mem- 
ber 33 is disposed to enclose the accommodating cham- 
ber of the mounting frame 1 0. The carrying frame mem- 
ber 35 includes a mounting frame portion 352 which ex- 
tends from the output shaft 34 in the axial direction and 
which is surrounded by the inner annular toothed portion 
1 1 , and a coupling frame portion 353 which extends from 
the mounting frame portion 352 In the axiai direction. 
The coupling frame portion 353 includes inner and outer 
coupling annular wall surfaces 3531 ,3532 opposite to 
each other in the radial directions. The outer coupling 
annular wail surface 3532 is disposed to be rotatably 
mounted on the proximate annular segment 1 02 via the 


second bearing member 32 that is interposed therebe- 
tween. In addition , the second bearing member 32 is dis- 
posed to extend outwardly of the surrounding connect- 
ing end wall surface 104 of the mounting frame 10 to 

5 support rotatably the first annular segment 203 relative 
to the outer coupling annular wall surface 3532 about 
the first axis. Moreover, an outer annular barrier 3511 is 
formed on the inner coupling annular wall surface 3531 
and projects inwardly and in the radial directions. An out- 

10 er annular groove 3512 is formed in the inner coupling 
annular wall surface 3531 and surrounds the first axis. 
[0010] The planet wheel members 40 are angularly 
displaced from one another, and are rotatably mounted 
on the mounting frame portion 352 about a plurality of 
second axes which are parallel to the first axis. As such, 
each of the planet wheel members 40 meshes with the 
inner annular toothed portion 11 . 
[0011] The force transmitting member 50 includes a 
sun wheel member 51 and a coupling tubular member 

20 52. The sun wheel member 51 extends along the first 
axis, and is disposed to mesh with the planet wheel 
members 40. The coupling tubular member 52 includes 
a circumferential mounting portion 520 and a tubular 
coupling portion 522. The circumferential mounting por- 

25 tion 520 extends from the sun wheel member 51 in the 
axial direction, and has an outer circumferential wall sur- 
face 521 which confronts and which is rotatable relative 
to the inner coupling annular wall surface 3531 . An inner 
annular barrier 5211 is formed on the outer circumfer- 

30 ential wall surface 521 , and projects toward the outer 
annular barrier 3511 in the radial direction. An Inner an- 
nular groove 521 2 is formed in the outer circumferential 
wail surface 521 and confronts the outer annular groove 
351 2. The tubular coupling portion 522 extends from the 

35 circumferential mounting portion 520 in the axial direc- 
tion and outwardly of the coupling frame portion 353 so 
as to be adapted to couple with and to be driven by the 
output shaft of the motor. 

[0012] The third bearing member 60 includes outer 
40 and inner annular races 61 ,62 which are disposed to 
surround the first axis, and a ball bearing portion 64 
which is interposed therebetween. The outer annular 
race 61 is disposed between the outer annular barrier 
3511 and the outer annular groove 3512. The inner an- 
45 nutar race 62 is disposed and Is restrained between the 
inner annular barrier 521 1 and the inner annular groove 
5212. Outer and Inner retaining rings 611,621 are dis- 
posed securely and respectively in the outer and inner 
annular grooves 3512,5212 and cooperate respectively 
so with the outer and inner annular barriers 3511 , 5211 to 
restrain the outer and inner annular races 61 ,62 of the 
third bearing member 60 from moving in the axial direc- 
tion. 

[0013] Moreover, the shoulder portion of the annular 
55 seat member 205 of the adapter frame 20 is spaced 
apart from the third bearing member 60 in the axial di- 
rection. An annular oil seal member 63 is mounted on 
the shoulder portion and extends in the radial directions 
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and towards the tubular coupling portion 522 to engage 
si idably the tubular coupling portion 522 so as to coop- 
erate with the oil seal member 33 to confine a lubricating 
oil passage for the first, second and third bearing mem- 
bers 31 ,32,60, the inner annular toothed portion 11, the s 
planet wheel members 40, and the sun wheel member 
51. 

[0014] As illustrated, since the third bearing member 
60 is mounted between the inner coupling annular wall 
surface 3531 of the planet carrier 30 and the outer cir- 10 
cumferentlal wall surface 521 of the coupling tubular 
member 52, the assembly between the mounting and 
adapter frames 10,20 does not affect the alignment of 
the sun wheel member 51 with the output shaft 34 of the 
planet carrier 30. Thus, the sun wheel member 51 can is 
mesh with the planet wheel members 40 accurately. 
[001 5] In addition , as compared with the conventional 
planetary gear device shown in Rg. 1 , the distance (L2) 
between the sun wheel member 51 and the third bearing 
member 60 is shorter than the corresponding distance 20 
(L1) in the prior art. Therefore, the sun wheel member 
51 can possess a relatively high torsion stiffness. Fur- 
ther, the distance (L4) between the oil seal members 
33,63 is shorter than the corresponding distance (L3) in 
the prior art. That is, the length of the lubricating oil pas- 25 
sage of the bearing members 32,60 Is reduced. Moreo- 
ver, the total length (L6) of the frame assembly 100 is 
also shorter than the total length (L1 ) of the prior art. 
[0016] Further, since the outer and inner races 61 , 62 
are rotated along with the planet carrier 30 and the force so 
transmitting member 50 In the same rotating direction, 
the durability of the third bearing member 60 is greater 
than that of the prior art in which the outer race 601 of 
the third bearing member 6 is secured on the immobile 
adapter frame 3. 35 


Claims 

1 . A planetary gear device for reducing speed of an *o 
output shaft of a motor, said planetary gear device 
comprising: 

a mounting frame (10) having an Inner annular 
wall surface (101 ) surrounding a first axis and 
extending in an axial direction parallel to the 
first axis to confine an accommodation cham- 
ber, said Inner annular wall surface (101) in- 
cluding proximate and distal annular segments 
(1 02,1 03) opposite to each other In the axial dl- *<> 
rection, and an intermediate annular segment 
Interposed therebetween and having an inner 
annular toothed portion (11) disposed thereon 
and surrounding the first axis, 
a planet carrier (30) Including 99 

an output shaft (34) rotatably mounted on 
said distal annular segment (1 03) about the first 
axis, and extending outwardly of said accom- 


modation chamber so as to be adapted to trans- 
mit rotary movement of reduced speed to a 
load, and 

a carrying frame member (35) Including a 
mounting frame portion (352) which extends 
from said output shaft (34) in the axial direction 
and which is surrounded by said Inner annular 
toothed portion (11 ), and a coupling frame por- 
tion (353) which extends from said mounting 
frame portion (352) in the axial direction and 
which Includes inner and outer coupling annu- 
lar wall surfaces (3531 ,3532) opposite to each 
other in radial directions relative to the axial di- 
rection, said outer coupling annular wall sur- 
face (3532) being disposed to be rotatably 
mounted on said proximate annular segment 
(102), 

a plurality of planet wheel members (40) 
angularly displaced from one another and ro- 
tatably mounted on said mounting frame por- 
tion (352) about a plurality of second axes 
which are parallel to the first axis such that each 
of said planet wheel members (40) meshes with 
said inner annular toothed portion (11), 

a first bearing member (31) interposed 
between said distal annular segment (103) and 
said output shaft (34) to permit relative rotation 
therebetween, 

a second bearing member (32) inter- 
posed between said proximate annular seg- 
ment (1 02) and said outer coupling annular wall 
surface (3532) to permit relative rotation there- 
between, and 

a force transmitting member (50) includ- 
ing a sun wheel member (51) extending along 
the first axis and disposed to mesh with said 
planet wheel members (40), characterized In 
that: 

said force transmitting member (50) further 
Includes a coupling tubular member (52) 
having a circumferential mounting portion 
(520) which extends from said sun wheel 
member (51) in the axial direction and 
which has an outer circumferential wall sur- 
face (521) that confronts and that is rotat- 
abie relative to said inner coupling annular 
wall surface (3531 ), and a tubular coupling 
portion (522) which extends from said cir- 
cumferential mounting portion (520) In the 
axial direction and outwardly of said cou- 
pling frame portion (353) so as to be adapt- 
ed to couple with and be driven by the out- 
put shaft of the motor, 
said planetary gear device further compris- 
ing 

a third bearing member (60) interposed 
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between said inner coupling annular wall sur- 
face (3531) and said outer circumferential wall 
surface (521) to permit relative rotation there- 
between. 

5 

2. The planetary gear device of Claim 1 , further char- 
actertzed by outer and inner * annular barriers 
(3511,5211) respectively disposed on said Inner 
coupling annular wall surface (3531) and said outer 
circumferential wall surface (521 ) and projecting to- io 
ward each other in the radial directions so as to re- 
strain said third bearing member (60) from moving 

in the axial direction toward said sun wheel member 
(51). 

15 

3. The planetary gear device of Claim 2, character- 
ized In that said third bearing member (60) includes 
outer and Inner annular races (61 , 62) that surround 
the first axis, and a ball bearing portion (64) inter- 
posed therebetween, said inner coupling annular 20 
wall surface (3531) and said outer circumferential 
wall surface (521) respectively having outer and In- 
ner annular grooves (3512,5212) surrounding the 
first axis, said device further comprising outer and 
inner retaining rings (611 ,621 ) which are disposed & 
securely and respectively In said outer and inner an- 
nular grooves (3512,5212), and which respectively 
cooperate with said outer and inner annular barriers 
(3511 , 5211) to restrain said outer and inner annular 
races (61,62) of said third bearing member (60) 30 
from moving in the axial direction. 

4. The planetary gear device of Claim 1 , character- 
ized In that said mounting frame (1 0) further has a 
surrounding connecting end wall surface (1 04) dis- 35 
posed transverse to said inner annular wall surface 

(1 01 ) and proximate to said proximate annular seg- 
ment (102), said device further comprising an 
adapter frame (20) having a surrounding abutting 
end wall surface (201 ) which is configured to mate *o 
with and abut against said surrounding connecting 
end wall surface (1 04), and an inner peripheral wall 
surface (202) which includes a first annular seg- 
ment (203) that extends from said surrounding 
abutting end wall surface (201 ) in the axial direction 45 
and away from said mounting frame (10), and that 
surrounds the first axis, said second bearing mem- 
ber (32) being disposed to extend outwardly of said 
surrounding connecting end wall surface (104) to 
support rotatabry said first annular segment (203) so 
relative to said outer coupling annular wail surface 
(3532) about the first axis. 

5. The planetary gear device of Claim 4, character- 
ized In that said Inner peripheral wall surface (202) 55 
of said adapter frame (20) further includes a second 
annular segment (204) extending from said first an- 
nular segment (203) In the axial direction, said 


adapter frame (20) further including an annular seat 
member (205) disposed to extend in radial direc- 
tions and towards said tubular coupling portion 
(522) to form a shoulder portion which is spaced 
apart from said third bearing member (60) in the ax- 
ial direction, said device further comprising an an- 
nular oil seal member (63) mounted on said shoul- 
der portion and extending in the radial directions 
and towards said tubular coupling portion (522) to 
engage slidabry said tubular coupling portion (522). 
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(54) Planetary gear device for reducing speed of an output shaft of a motor 

(57) A planetary gear device includes a bearing 
member (60) mounted on an inner coupling annular wall 
surface (3531) of a planet carrier (30) to support rotat- 
ably a force transmitting member (50) relative to the 
planet carrier (30) in an accommodating chamber of a 
mounting frame (10) . A sun wheel member (51) of the 
force transmitting member (50) meshes with a plurality 
of planet wheel members (40) which mesh In turn with 
an inner annular toothed portion (11) of the mounting 
frame (10) so as to reduce speed of an output shaft of 
a motor that is coupled with a tubular coupling portion 
(522) of the force transmitting member (50). With such 
an arrangement, accurate alignment of the sun wheel 
member (51) with the planet carrier (30) can be main- 
tained. 
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